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Association analysis of hard white wheat high- and low-molecular-weight glutenin subunits and 
their relationship to end-use functionality.
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���e�i� �aria�i�n a� �he ����enin ���i is �n�wn �� ��n�ri���e �� end��se q�a�i�ies in whea� (Triticum aestivum L.).  The 
Glu-A1� Glu-B1� and Glu-D1 loci, which encode high-molecular-weight glutenin subunits (HMW-GS), and the Glu-A3� 
Glu-B3� and Glu-D3 loci, which encode low-molecular-weight glutenin subunits (LMW-GS), are highly polymorphic 
and �an� ����ina�i�ns �� a��e�es exis� in di��eren� �reedin� �r��ra�s.  ��we�er� �he e��e�� �� di��eren� ����enin a��e�es 
a� a�� six ���i �n d���h and �read��a�in� �r��er�ies is ���r�� �hara��erized� �ar�i���ar�� in �.S. �reedin� �r��ra�s.  In 
this study, a set of advanced breeding lines and cultivars from the USDA–ARS Hard Winter Wheat Regional Perform�
ance Nursery (RPN) was used to determine the effects of glutenin alleles and 1RS translocation on mixograph peak time 
(MPT) (adjusted for protein content) and loaf volume (LV).  Association analysis was implemented using the MIXED 
model procedure to reduce spurious associations.  The ANOVA results demonstrate that both Glu-B1 and Glu-D1 ���i 
had a significant effect (P < 0.0005) on MPT, with Glu-B1al� Glu-D1d� and Glu-B1f a��e�es ass��ia�ed wi�h ��n�er MPT� 
whereas �he Glu-B1e and Glu-D1a a��e�es were ass��ia�ed wi�h red��ed MPT.  The Glu-D3 locus had a significant influ�
ence (P < 0.05) on LV, with the Glu-D3f allele generally associated with increased LV compared to other alleles at that 
locus.  Although the presence of the 1RS translocation did not have a significant effect on MPT, it was significantly cor�
related with LV (P < 0.005), with the T1BL·1RS translocation associated with decreased LV.

A new viscoelastic test for assessing wheat gluten strength.
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B��ers �� �.S. whea� ha�e ��n� �een as�in� ��r ��n��i�na� q�a�i�� in��r�a�i�n.  Thr���h a �ee�in� wi�h a �r�ad �r��� 
of wheat researchers, GIPSA has identified gluten strength as a key intrinsic property that may provide this informa�
tion.  A shipload is made up of different wheat cultivars grown in diverse regions; therefore, it is likely that there will 
�e �aried ��n��i�na� �hara��eris�i�s wi�hin and �e�ween shi��en�s.  �s �he ind�s�ria� �r��essin� �a�a�i�i�ies �� whea� 
���ers �e���e ��re a����a�ed� �aried ��nsis�en�� wi�hin and �e�ween shi��en�s �resen�s seri��s �ha��en�es.  Sin�e �he 
1930s, over one dozen dough functional test methods came into being, and generally, they are burdensome and empiri�
cal in nature.  All of these methods, in one way or another, assess dough or gluten rheological characteristics; however, 
few if any of them are rapid enough for use in the field to test and blend wheat to meet buyers’ needs.  On the other hand, 
�r��ided wi�h a ra�id �es�� �he s��his�i�a�ed �rain hand�in� s�s�e�s in �he �.S. are ����� �a�a��e �� �ai��r��a�in� whea� 
lots to meet the needs of processors.  Therefore, GIPSA is engaged in the development of a scientifically sound, rapid 
�es� ��r assessin� whea� ��n��i�na�i��.  This �es� ����d �e �sed �� assess ����en s�ren��h �r�� �he �reeder �� �he �r��ess�r� 
e�en��a��� �eadin� �� a s�andardized �e�h�d �ha� ����d �e �sed �hr���h��� �he whea� �ar�e�in� �hain.  Wi�h �his ��a� 
in �ind� a w�r��r��� has �een ��r�ed �� �es� new ��n�e��s and de�e��� a ��nda�en�a��� s��nd� �e� ra�id� �is��e�as�i� 
�es� ��r assessin� ����en s�ren��h.  The res���s �� ex���ra��r� w�r� �sin� n��e� ins�r��en� �r������es� whi�h ha�e sh�wn 
�r��ise� wi�� �e �resen�ed.


